Glucose, dexamethasone, and the unfolded protein response regulate TRB3 mRNA expression in 3T3-L1 adipocytes and L6 myotubes.
Tribbles 3 (TRB3) is a recently recognized atypical inactive kinase that negatively regulates Akt activity in hepatocytes, resulting in insulin resistance. Recent reports link TRB3 to nutrient sensing and regulation of cell survival under stressful conditions. We studied the regulation of TRB3 by glucose, insulin, dexamethasone (Dex), and the unfolded protein response (UPR) in 3T3-L1 adipocytes and in L6 myotubes. In 3T3-L1 adipocytes, incubation in high glucose with insulin did not increase TRB3 mRNA expression. Rather, TRB3 mRNA increased fourfold with glucose deprivation and two- to threefold after incubation with tunicamcyin (an inducer of the UPR). Incubation of cells in no glucose or in tunicamcyin stimulated the expression of CCAAT/enhancer-binding protein homologous protein. In L6 myotubes, absent or low glucose induced TRB3 mRNA expression by six- and twofold, respectively. The addition of Dex to 5 mM glucose increased TRB3 mRNA expression twofold in 3T3-L1 adipocytes but decreased it 16% in L6 cells. In conclusion, TRB3 is not the mediator of high glucose or glucocorticoid-induced insulin resistance in 3T3-L1 adipocytes or L6 myotubes. TRB3 is induced by glucose deprivation in both cell types as a part of the UPR, where it may be involved in regulation of cell survival in response to glucose depletion.